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The purpose of this research is to develop a comprehensive future research agenda for WBL within
MET. This research employed a bibliometric analysis methodology, utilising performance analysis and
science mapping to systematically review and synthesise existing literature on WBL within MET. The
analysis draws on data from the Scopus database, covering publications from 1988 to 2024. The re-
search identified six core research themes in WBL, including Foundations of WBL, Digital and lifelong
learning, Reflective and action-oriented practices, Academic-workplace synergies, Curriculum and ex-
periential development and Interdisciplinary collaboration. These themes reflect the multifaceted na-
ture of WBL and its critical role in preparing the maritime workforce for MET. This research provided
a novel contribution by systematically mapping the existing body of knowledge on WBL within the
context of MET. It offers a forward-looking research agenda that aligns with the evolving needs of the
maritime industry.
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1. Introduction.

WBL has emerged as a pivotal component within contem-
porary educational frameworks, prioritising experiential learn-
ing in real-world contexts (Fergusson, 2019; Ismail et al., 2021;
Keeling et al., 2014; Nurdiyanto, 2018). Its integration across
diverse educational settings has demonstrated efficacy in aug-
menting skill acquisition, bridging the gap between theoretical
knowledge and practical application, and fostering professional
growth (Ismail et al., 2021; Rienties et al., 2023; Siregar, 2018;
Thake, 2021). WBL provides students with invaluable skills,
including clinical, personal, cultural, and professional skills (Al
Sattar et al., 2023). It enhances students’ employability skills
and career development learning, leading to improved industry
networks (Dean & Rook, 2023; Konstantinou & Miller, 2021).
Thus, WBL offers economic benefits performance and students’
employability skills and career development, contributing to
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improved academic performance, and preparing individuals for
long-term career success.

Within MET, the incorporation of WBL may hold substan-
tial promise for cultivating essential competencies (Perusso &
Wagenaar, 2022), tackling industry-specific challenges (Aut-
sadee & Phanphichit, 2024), and aligning educational outcomes
(Ngatia, 2022) with the demands of the workforce in the mar-
itime sector. The maritime sector, renowned for its dynamic
nature and stringent operational standards, necessitates an edu-
cational framework that not only imparts theoretical knowledge
but also ensures practical proficiency (Kalnina & Priednieks,
2017; Kumar & Rajini, 2024). WBL also offer benefit such
as practical experience, improved employability, networking
opportunities, and real-world problem-solving skills, industry
knowledge, professional development, and better learning out-
comes (Autsadee & Phanphichit, 2024). WBL approaches, par-
ticularly experiential and reflective learning models, are well-
suited to address the imperative of aligning educational out-
comes with industry requirements by providing immersive, -
hands - on learning experiences directly connected to maritime
operational environments. Nevertheless, despite its potential, a
comprehensive exploration of future trajectories of WBL within
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MET remains relatively underexplored. This research endeav-
ours to bridge this scholarly gap by employing bibliometric
analysis to systematically review and synthesise existing litera-
ture on WBL, and its application within MET.

The purpose of this research is to utilise performance anal-
ysis and science mapping as an innovative tool to conduct a
comprehensive analysis of WBL and its potential in the MET.
The objectives of this paper are to identify volume of the WBL
knowledge based evolved over time, identify the most signifi-
cant journals and articles in the field of WBL and highlight fu-
ture research agenda of WBL for MET. Based on the stated ob-
jectives, this paper aims to address the following research ques-
tions: RQ1: How has the volume of WBL knowledge evolved
over time?, RQ2: Which journals and articles are considered
the most significant in the field of WBL? and RQ3: What are
future research agenda of WBL for MET?.

The remaining sections of this research are organised as fol-
lows: section 2 presents research methodology where approach
to bibliometric analysis, encompassing data acquisition from
Scopus and delineating the analytical tools employed. Section
3 presents the results and analysis to each research question.
Section 4 shows discussion. Conclusion will be presented in
section 6.

2. Research Methodology.

This research utilised a bibliometric analysis methodology
to comprehensively evaluate and amalgamate the extant litera-
ture pertaining to the influence of WBL in MET. Bibliometrics
is a research methodology that employs quantitative analysis to
examine publications, citations, co-citations and co-word anal-
ysis to delineate the intellectual framework of a specific field
of this research (Autsadee et al., 2024). Within the scope of
this research, the utilisation of performance analysis and sci-
ence mapping enables the identification of prominent research
performance, past, present, and future themes within the exist-
ing body of literature (Donthu et al., 2021). This analytical ap-
proach provides valuable insights into the subject matter being
examined (Jan et al., 2023; Maghsoudi et al., 2023).

This study is a literature review that followed an SLR metho-
dology as shown in Figure 1. A protocol was developed to de-
termine the inclusion criteria of articles and analysis methods.
Articles included following a standard guideline recommended
for a PRISMA (Choudhary & Jain, 2024). The PRISMA has
four steps: identification, screening and inclusion (Rehman et
al., 2020). The Scopus database, renowned for its extensive
coverage of scholarly publications across multiple fields, serves
as the principal data source for this bibliometric analysis (Bakh-
mat et al., 2022). The procedure of data collecting entails using
a thorough search strategy that incorporates pertinent keywords
to get applicable papers from the Scopus database. The utilised
keywords encompass a range of variations and synonyms per-
taining to concepts such as “Work-based learning.”

Documents were screened in the second stage to check du-
plicated files. The documents were also filtered incomplete in-
formation such as missing authors. As a result, no documents
were excluded during this stage of the screening process. Next,

291 documents were excluded using the default automatic eligi-
bility functionality of the databases by following the inclusion
criteria (language: English (20); document type: book and book
chapter (254) note, editorial, short survey, letter, retracted and
erratum (35)). The search’s temporal reach extends to publi-
cations from 1988 to 31 Dec 2024, so ensuring the incorpora-
tion of contemporary research contributions. Then, the Scopus
files were exported as .CSV file. Citation information, biblio-
graphical information, abstracts, keywords, funding details, and
other information were extracted for bibliometric analysis. Af-
ter this step, 1,503 documents met the inclusion criteria for this
research.

The VOSviewer software was employed to represent re-
sults based on the objectives as an enrichment technique (Le
& Nguyen, 2023). The techniques, particularly citation and
network analysis, can enhance performance analysis and sci-
ence mapping (Saini et al., 2022). Network analysis is useful
for illustrating bibliometric analysis (Kent Baker et al., 2020;
Tunger & Eulerich, 2018). Donthu et al. (2021) represent that
using network analysis can present add-on performance analy-
sis and science mapping to enrich the outcome of bibliometric
analysis. Therefore, the use of network analysis, coupled with
science mapping software can enhance performance analysis
and science mapping in bibliometric analysis.

Finally, the quality of a review suffers due to researcher bias
in article selection and analysis (Priyashantha, 2023). The se-
lection bias can be minimised by following a review protocol, a
systematic, objective article selection procedure (Priyashantha,
2023; Xiao & Watson, 2019) and conducting a parallel indepen-
dent quality assessment of publications by two or more review-
ers (Brereton et al., 2007). Moreover, a preliminary protocol
design that predetermines the analysis procedures can help to
reduce analysis bias (Xiao & Watson, 2019). Thus, those pro-
cedures were followed to eliminate bias in article selection and
analysis.

Figure 1: Flow diagram for search and screening process.

Source: Authors.
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3. Results and Analysis.

3.1. Reconfiguring the WBL Knowledge Base: Volume and Re-
gional Distribution.

Figure 2 illustrate trends in the number of articles published
annually, as well as metrics such as the average number of cita-
tions per article (MTC/Art) and the total number of citations per
year (MTC/Year) from 1988 to 2024. Initially, both the number
of articles and the MTC/Art were relatively low, with notable
spikes in 1993, 1997, and 2001, reflecting periods of increased
citation impact per article. Post-2000, there is a general upward
trend in the number of articles published, peaking in 2022 with
100 articles. However, the MTC/Art exhibits fluctuations, with
significant peaks in 2005, 2007, and 2008, indicating high ci-
tation impact. The recent years (2022-2024) show a decline in
MTC/Art, while the number of articles remains high, suggest-
ing a potential shift towards higher output but may take time to
have an impact. This data provides insights into the evolving
landscape of publication volume and citation impact over the
decades.

Figure 2: Annual publication and citation trends in work-based
learning.

Abbreviation: MTC/Art =Mean Total Citation per Articles and MTC/Year =
Mean Total Citation per Year.
Source: Authors.

Table 1 and Figure 3 network visualisation provides an in-
depth look at the research collaboration and citation metrics of
various countries. The United Kingdom stands out with the
highest total link strength of 17,607, indicating strong inter-
national research collaboration, and it has published the most
documents (707) and received the highest number of citations
(9,360). This suggests a significant global influence in the field.
Finland, despite having only 27 documents, shows a remark-
able average citation per document of 44.96, highlighting the
high impact and quality of its research. United Kingdom, Aus-
tralia and United States also show strong research outputs and
substantial total link strengths, underscoring their active partic-
ipation in international collaborations.

Figure 3: Country collaboration network in WBL research.

Source: VOSviewer software.

Table 1: Top 10 countries with the highest scientific production
in WBL: ranking by number of citations.

Source: Authors.

3.2. Prominent Journals and Documents in the Field of WBL.

Table 2 presents an analysis of the most influential journals
in the field of WBL based on two different ranking criteria: doc-
uments (Doc) published, and the total citations (TC) received.
The HESWBL journal emerges as the most prolific, with 135
documents and a total of 1,162 citations, reflecting a strong in-
fluence in both rankings. Notably, HESWBL, JWAM and JIC
also rank high in both metrics, indicating their significant im-
pact and contribution to the field. Interestingly, ML although
publishing fewer articles (7), exhibit exceptionally high aver-
age citations per document , suggesting that the limited publi-
cations are highly impactful and frequently referenced in sub-
sequent research. Conversely, journals like DLO and RPCE,
despite having a fair number of documents (29 and 24), have
relatively low average citations (2.66 and 5.83), indicating a
few influences per article.

Table 3 highlights the top ten highly impactful articles in
the field of WBL, based on citation. Päivi Tynjälä’s 2008 arti-
cle stands out as the most cited with 749 citations, underscoring
its substantial impact on understanding workplace learning dy-
namics. Similarly, Pittaway and Cope’s 2007 has garnered 407
citations, reflecting its critical contribution to integrating expe-
riential and collaborative learning approaches. Other influential
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Table 2: Top 10 journals with the most influence in WBL.

Abbreviation: Total Citation (TC), Documents (Doc), Average citations
(Avgc.), Development and Learning in Organizations (DLO), Education and

Training (ET), Higher Education, Skills and Work-based Learning
(HESWBL), Journal of Interprofessional Care (JIC), Journal of Vocational

Education and Training (JVET), Journal of Work-Applied Management
(JWAM), Journal of Workplace Learning (JWL), Management Learning (ML),

Medical Education (ME), Nurse Education Today (NET), Research in
Post-Compulsory Education (RPCE), Studies in Higher Education (SHE).

Source: Authors.

works include Joseph Raelin’s 1997 and 2001 articles, which
have received 281 and 261 citations respectively. Raelin’s con-
tributions, particularly his model of WBL and exploration of
public reflection as a learning basis, are pivotal in shaping the-
oretical and practical understandings of WBL. Ruth Helyer’s
2015 article on the critical role of reflection in WBL (217 cita-
tions) and Tim Swanwick’s 2005 exploration of informal learn-
ing in medical education (194 citations) also emphasise the di-
verse contexts in which WBL principles can be applied. These
highly cited articles collectively underscore the importance of
integrating reflective practice, experiential learning, and inter-
disciplinary approaches in enhancing the effectiveness of WBL.

Table 3: Top ten highly impactful articles in WBL.

Source: Authors.

3.3. Future Research Themes in WBL.
Co-word analysis, which displays the correlation strength

of each node, is used as a visualisation algorithm for node simi-
larity, where the distance between nodes represents the strength
of correlation (Donthu et al., 2021). Using VOSviewer’s clus-
tering and mapping methods, the study identifies three core

themes in WBL research. Table 4 illustrates the results of a
co-word analysis focused on WBL. The table categorises the
identified themes and their associated keywords, which were
derived from the co-word analysis. Each theme captures a dis-
tinct aspect of WBL, namely “Foundations of WBL,” “Digi-
tal and lifelong learning,” “Reflective and action-oriented prac-
tices,” “Academic-workplace synergies,” “Curriculum and ex-
periential development” and “Interdisciplinary collaboration.”
These themes reflect the multifaceted nature of WBL, high-
lighting how it intersects with various educational strategies and
practices to enhance learning outcomes, employability, and pro-
fessional growth.

Table 4: Identified themes and keywords in WBL through co-
word analysis.

Source: Authors.

Figure 4 visually represents these themes and their intercon-
nections within the field of WBL, using a network map. The
size of the nodes indicates the frequency of each keyword, with
“Work-based learning” being the central and most prominent
term.

Figure 4: Co-words analysis in WBL research with minimum
number of occurrence keywords 15.

Source: VOSviewer software.

The lines connecting the nodes show the relationships be-
tween the keywords, illustrating how closely linked concepts
like workplace learning, higher education, and employability
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are to WBL. This visual representation helps to underscore the
complexity of WBL and its integration across various educa-
tional and professional domains, reinforcing the idea that effec-
tive WBL requires a holistic approach that encompasses multi-
ple dimensions of learning and professional development.

4. Discussion.

The results from the bibliometric analysis of WBL reveal
significant trends in the evolution of WBL literature, as well
as the regional and collaborative dynamics of research output.
The increase in publication volume post-2000, peaking in 2022,
underscores the growing recognition of WBL’s importance in
bridging theoretical knowledge and practical skills in the mar-
itime sector. However, the recent decline in MTC/Art suggests
a potential shift towards higher output with delayed impact,
highlighting the need for ongoing research that balances qual-
ity with quantity. The strong presence of the United Kingdom,
the United States, and Australia in international collaborations
demonstrates their leadership in driving WBL discourse, while
Finland’s high average citation per document points to the sig-
nificant impact of quality research in smaller academic commu-
nities. This geographical imbalance raises critical questions re-
garding the transferability of WBL models to other regions, par-
ticularly within the maritime education sector where cultural,
regulatory, and economic conditions differ significantly.

The analysis of prominent journals in WBL reveals that
specific publications have emerged as key platforms for ad-
vancing the field. The dominance of the HESWBL journal,
with 135 documents and over 1000 citations, highlights its piv-
otal role in shaping WBL research. The top ten impactful ar-
ticles in WBL illustrate the field’s rich theoretical and prac-
tical development, with significant contributions spanning di-
verse contexts. Tynjälä (2008) seminal work, leading with 749
citations, provides foundational insights into workplace learn-
ing perspectives, highlighting its role in bridging academic and
practical domains. Similarly, Raelin (1997) and (2001) mod-
els of WBL and public reflection emphasize the interplay be-
tween experiential learning and critical reflection, underscoring
reflective practice as a cornerstone of effective WBL. Contri-
butions like Pittaway and Cope (2007) focus on entrepreneurial
learning and Helyer (2015) emphasis on reflection further ex-
tend WBL’s scope to include innovative learning approaches
and reflective frameworks. The inclusion of articles addressing
informal learning (Swanwick, 2005) and narrative-based mod-
els (Rae, 2005) highlights WBL’s adaptability across sectors
such as higher education, medical education, and entrepreneur-
ship. Collectively, these works underscore WBL’s interdisci-
plinary nature and its pivotal role in integrating learning with
professional development, offering a robust foundation for fu-
ture research and practice.

WBL encompasses a broad spectrum of themes, reflecting
its multifaceted role in bridging academic theory and practi-
cal application. At its foundation, WBL emphasizes appren-
ticeship, vocational education, and professional development
as pivotal for integrating theoretical knowledge into real-world

contexts (Evans & Cloutier, 2023; Shendell et al., 2021). Con-
currently, the advent of digital and lifelong learning highlights
the role of e-learning and continuing professional development,
enabling adaptability in a rapidly changing workforce (Fahlman,
2017; Iredale et al., 2013; McCormack & Slater, 2006; Swal-
low et al., 2006). Reflective and action-oriented practices, such
as action research and reflective practice, empower learners to
engage critically with their experiences (Jones, 2013; Smith &
Martin, 2014; Zuber-Skerritt & Abraham, 2017). Academic-
workplace synergies underscore the necessity of aligning higher
education with workplace demands, ensuring skills develop-
ment that meets organizational needs (Gerhardt & Annon, 2023;
Rowe, 2019; Rowe et al., 2017). Curriculum and experiential
development enrich WBL by focusing on employability and
experiential learning, equipping learners with practical com-
petencies (Bramford & Eason, 2020; Feldmann, 2016; Gib-
son & Tavlaridis, 2018). Lastly, interdisciplinary collabora-
tion through interprofessional education and learning promotes
a holistic approach, encouraging collaborative across diverse
professional domains (Firn et al., 2020; Hägg-Martinell et al.,
2019; Straub et al., 2023). Together, these themes can create a
robust framework for enhancing learner engagement and work-
place efficacy.

5. Future Research Agenda for MET 5.0.

Introduction to MET within education and training is con-
ceptualised as an educational framework that aligns with the
goals of Maritime Society 5.0 (MS 5.0). MS 5.0 represents a
paradigm shift in the maritime industry, emphasising the inte-
gration of advanced technologies, sustainability practices, and
socio-economic development to create a future that benefits all
stakeholders (Autsadee et al., 2023). In this context, MET 5.0
aims to prepare the maritime workforce with the skills, knowl-
edge, and competencies necessary to thrive in this dynamic and
evolving industry.

Table 5: MET 5.0 research agenda.

Source: Authors.

Table 5 represent MET 5.0 research agenda where is de-
signed to align with the broader goals of MS 5.0 by integrating
leadership development, digital learning, lifelong learning path-
ways, and enhanced workplace learning. This framework en-
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sures that MET 5.0 not only prepares the workforce for the tech-
nological and sustainability challenges of the future but also
contributes to the creation of a resilient and innovative maritime
industry.

Conclusions.

The exploration of WBL within the framework of MET 5.0
reveals a significant opportunity to enhance the educational out-
comes and professional development of maritime professionals.
By aligning WBL practices with the advanced technological
and sustainability objectives of MS 5.0, MET 5.0 can address
the evolving needs of the maritime industry. The bibliometric
analysis conducted in this research highlights the critical areas
where WBL can contribute to the industry. These areas are es-
sential for preparing the workforce to navigate the complexi-
ties of the modern maritime environment, which is increasingly
shaped by digital transformation and global sustainability goals.
Looking forward, the integration of WBL in MET 5.0 should
continue to evolve, emphasising interdisciplinary collaboration
and the adoption of digital learning tools. MET 5.0 can en-
sure that it remains at the forefront of educational innovation,
equipping maritime professionals with the skills and knowledge
necessary for success in a rapidly changing global landscape.
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Žižak, M. (2023). Online work-based learning: A systematic
literature review. International Review of Education, 69(4),
551–570. https://doi.org/10.1007/s11159-023-10008-y.

Rowe, L. (2019). Educating for the modern world: A re-
port review. Journal of Work-Applied Management, 11(1), 5–
16. https://doi.org/10.1108/JWAM-06-2019-0014.

Rowe, L., Moss, D., Moore, N., & Perrin, D. (2017). The
challenges of managing degree apprentices in the workplace: A
manager’s perspective. Journal of Work-Applied Management,
9(2), 185–199. https://doi.org/10.1108/JWAM-07-2017-0021.

Saini, G. K., Lievens, F., & Srivastava, M. (2022). Em-
ployer and internal branding research: A bibliometric analysis
of 25 years. Journal of Product & Brand Management, 31(8),
1196–1221. https://doi.org/10.1108/JPBM-06-2021-3526.

Scott, A. J. (2007). Capitalism and urbanization in a new
key? The cognitive-cultural dimension. Social Forces, 85(4),
1465–1482. https://doi.org/10.1353/sof.2007.0078.

Shendell, D. G., Gonzalez, L. N., Campbell, M. L. F., Ag-
garwal, J., & Kaplun, E. (2021). Implementation of online
work-related safety and health trainings for students and edu-
cators during and after the COVID-19 pandemic: One model in
New Jersey. Explore, 17(4), 380–382. https://doi.org/10.1016/-
j.explore.2021.04.007.

Siregar, S. (2018). A study of work-based learning for con-
struction building workers. Journal of Physics: Conference Se-
ries, 970(1), 012024. https://doi.org/10.1088/1742-6596/970/-
1/012024.

Smith, S., & Martin, J. (2014). Practitioner capability: Sup-
porting critical reflection during work-based placement - A pi-
lot study. Higher Education, Skills and Work-Based Learning,
4(3), 284–300. https://doi.org/10.1108/HESWBL-04-2014-0-
009.

Straub, C., Bode, S. F. N., Willems, J., Farin-Glattacker, E.,

& Friedrich, S. (2023). Challenges and opportunities of evalu-
ating work-based interprofessional learning: Insights from a pe-
diatric interprofessional training ward. Frontiers in Medicine,
10. https://doi.org/10.3389/fmed.2023.1244681.

Swallow, V., Clarke, C., Iles, S., & Harden, J. (2006). Work-
based, lifelong learning through professional portfolios: Chal-
lenge or reward? Pharmacy Education, 6(2), 77–89. https://doi-
.org/10.1080/15602210600682228.

Swanwick, T. (2005). Informal learning in postgraduate
medical education: From cognitivism to “culturism.” Medi-
cal Education, 39(8), 859–865. https://doi.org/10.1111/j.1365-
2929.2005.02224.x.

Thake, A. M. (2021). An evaluation of public policy stu-
dent placements: Outcomes of a Malta-based study. Higher
Education, Skills and Work-Based Learning, 11(5), 1192–1209.
https://doi.org/10.1108/HESWBL-07-2020-0172.

Tunger, D., & Eulerich, M. (2018). Bibliometric analysis of
corporate governance research in German-speaking countries:
Applying bibliometrics to business research using a custom-
made database. Scientometrics, 117(3), 2041–2059. https://doi-
.org/10.1007/s11192-018-2919-z.
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